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Abstract

The Karun basin is one of the most important water supply
sources in the country. However, no comprehensive study has
been done on rainfall and river flow in this basin. According to
importance of subject, in this study the trend changing of rain
and river flow of the Karun basin in 74 meteorological stations
and 46 hydrometric stations in three monthly, seasonal and
annual periods using non-parametric mann-kendall test
(TFPW-MK). The results showed that the trend of more than
82 percent of the stations on annual basis are descending and.
On monthly scale, the most precipitous months of the year
(Day, Bahman and Esfand) have decreasing trend, and the
trend of more than 99% of stations in the month of Esfand (73
stations) having a decreasing trend. On seasonal scale, 50.5%
of annual rainfall in the basin occurs in the winter. In this
season trend of more than 45 percent of the stations (32
stations) in the winter season are descending trend rates in
significant. Due to the decreasing trend of rainfall variation in
the catchment area, the river flow should be reduced, and the
results of this research confirm this point. The results showed
that the trend of more than 82 percent of the stations on
monthly basis are descending trend and 63 percent of the
stations are descending trend rates in significant.
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Table 1- the Statistic Z values for monthly, seasonal and annual rainfall data series

AWl 5 b cdildle (55, o33 g g (613 Z Bylol yy3lin-) Jous

stations Annual Summer Spring Winter Autumn Shahrivar Mordad Tir Khordad Ordibehsht Farvardin Esfand Bahman Day Azar Aban Mehr
Sosan -2.2 1.0 04 -27 01 1.1 0.1 0.0 -05 0.1 -0.3 -2.4 -1.0 -21 00 01 -0.7
Barangard -1.8 0.0 -0.7 -25 0.7 0.0 -01 0.0 -03 -0.5 -0.4 -2.2 -0.7 -20 04 09 -06
Abbaspor -1.3 0.0 02 -22 0.1 0.0 00 01 03 0.3 0.0 -2.0 -03 -18 0.7 0.2 -1.0
Botvand-shor -0.4 -0.3 04 -13 0.8 0.0 -0.3 00 -0.2 0.6 0.5 -2.4 -05 -01 07 06 -05
Shoshtar-shatit -2.1 0.2 -03 -27 0.3 0.3 01 00 0.1 0.2 -0.3 -2.6 -08 -19-01 04 -11
Darkhazineh -15 0.0 13 -21 0.7 0.0 0.0 00 0.0 0.9 0.7 -2.1 -06 -12 05 06 -0.1
Molasani -2.8 0.3 04 -31 -06 0.3 00 00 -01 0.2 0.1 -2.7 -1.2 -24-0.7 -03 -04
Darkhoain -1.9 -0.1 03 -24 0.0 -0.1 00 00 -05 -0.1 -0.7 -2.5 -06 -1.2 00 -0.3 -04
Khosroabad -2.5 0.3 02 -30 -07 0.3 00 00 -01 0.5 0.1 -2.3 11 -25-07 01 -03
Dehdez -0.4 -0.3 05 -19 1.2 0.0 -03 00 -04 0.3 0.7 -1.7 -02 -28 06 15 -05
Kashkal -2.2 0.2 -0.6 -24 0.1 0.6 -0.3 00 -07 -0.3 -0.8 -2.3 -1.0 -20 02 03 -0.7
Pollali 0.0 1.3 03 -12 13 0.9 07 00 04 11 0.4 -1.8 01 -07 13 12 -03
Arabhasan -0.3 0.0 1.2 -17 0.7 0.0 00 00 -04 13 0.6 -2.2 -01 -11 04 0.7 -02
Zorabad 0.1 0.3 13 -12 1.0 0.3 00 00 -04 13 0.6 -1.3 08 -0.7 0.3 14 0.0
Farsiat -1.8 0.0 02 -24 01 0.0 00 00 -04 -1.0 -0.7 -2.4 -05 -15-01 -0.3 -0.7
Sarrak -1.1 0.4 -03 -24 0.8 0.7 0.3 0.0 -05 0.3 0.0 -2.0 -02 -20 04 11 -05
Izeh -0.3 1.4 -04 -15 15 1.2 06 00 0.2 -0.3 -0.2 -2.1 02 -12 11 14 -02
Rekat-nalkanan -0.6 0.8 04 -15 0.7 0.7 00 00 -05 0.0 0.4 -1.4 -01 -18 04 12 -0.2
Ahvaz -1.9 01 -09 -21 -03 -0.1 00 00 -05 -1.0 -0.7 -1.8 00 -15-01 -03 -1.2
Telezang -1.8 -0.1 00 -22 0.6 0.1 -02 00 -0.2 0.0 0.0 -2.1 12 -22 01 12 -04
Dez dam -1.3 0.3 04 -14 0.7 0.6 -03 00 0.7 0.5 -0.5 -2.1 -02 -07 03 11 -03
Lali -0.7 0.5 -03 -15 13 0.8 -03 00 -05 0.3 0.0 -1.9 00 -07 12 09 03
Brojerd 0.2 0.0 06 -11 0.9 0.0 04 03 11 -0.6 0.7 -0.8 -14 -07 -04 23 -15
Vanaie 0.0 0.6 04 -05 0.7 0.6 04 00 11 -0.9 0.7 -1.1 -0.1 -07-03 16 -1.3
Kamandan -1.1 01 -14 -11 1.0 0.0 00 03 03 -0.8 -0.8 -1.5 00 -04 07 12 -06
Dare takht -1.8 0.4 11 25 0.2 -0.1 01 10 -06 -1.0 -0.1 -3.0 -1.8 -06 -05 1.0 -1.2
Chamchit -0.3 0.6 02 -1.2 1.0 0.6 00 00 -03 -0.9 0.5 -1.5 -08 -13 04 12 -09
Keshvar-sorkhab  -1.6 0.3 05 -24 01 0.6 -03 0.0 -07 -0.8 -0.4 -2.1 -18 -15-06 12 -23
Kazemabad -0.3 0.9 01 -11 1.0 0.3 01 00 05 -0.7 0.8 -1.9 00 00 04 10 -10
Ab barik 1.0 0.7 18 -13 13 0.0 05 01 -03 1.0 1.7 -1.1 -22 -07 02 20 -16
Ghalyan-sakaneh ~ -0.5 0.7 06 -15 0.7 0.6 01 00 01 0.4 0.7 -0.8 -14 -12-01 16 -12
Merok -1.3 0.5 01 -28 0.4 -0.1 00 04 -03 1.0 -0.4 -2.5 -18 -21-09 17 -09
Dorod-tireh -1.7 0.4 -0.7  -1.9 0.7 -0.1 00 -05 05 -0.9 0.1 -2.2 -0.7 -14 00 14 -13
Chamzaman -1.2 1.3 03 -23 0.5 0.0 03 03 07 -0.3 0.9 -2.7 -1.3 -1.1 06 0.1 -0.2
Hana -1.1 -05 -0.7 -13 0.6 -0.2 -06 00 0.2 -1.6 0.2 -2.3 -07 -08-01 12 -17
Mehrgard 0.3 1.1 0.7 -0.8 13 0.6 00 07 07 -15 1.6 -1.6 02 -12 00 21 -16
Zardfahreh -1.2 1.3 03 -11  -01 13 02 -02 04 -1.7 11 -1.5 02 -09-07 09 -12
Tang zard alo -0.8 03 -08 -21 0.9 -0.1 -02 0.0 -03 -2.0 0.3 -2.1 -11 -1.0-03 22 -17
Sibak 1.7 0.6 16 0.1 13 0.0 06 02 05 -0.3 1.9 -1.0 07 04 03 19 -16
Cheghyourt -1.2 0.5 01 -1.6 0.5 0.6 00 -01 -03 -1.3 0.9 -1.8 -1.0 -12 06 03 -1.1
Armand -2.1 0.2 -15 -25 0.7 0.5 -03 00 03 -0.8 -0.8 -2.5 04 -14-02 20 -1.0
Abtorki -1.6 1.1 03 -21 0.4 1.2 04 00 02 -0.6 1.2 -1.6 -1.7 -16 06 11 -09
Aloni -0.4 1.1 0.7 -12 14 1.1 01 00 03 -0.4 11 -1.6 01 -1102 21 -03
Avargan -0.6 1.7 05 -16 1.2 13 13 17 08 -1.1 1.0 -1.4 -1.2 -16 02 19 -04
Barez -1.6 1.4 -14 23 0.7 1.2 06 04 00 -0.9 -0.9 -1.4 -01 -19 00 14 -06
Brojen -0.1 1.2 05 -0.9 0.9 1.6 -08 14 0.2 -0.7 1.0 -1.4 02 -1301 19 -07
Beheshtabad -0.6 0.3 06 -21 1.6 0.1 01 04 04 -0.4 1.0 -14 00 -1.7 0.7 22 03
Dezakabad -1.0 0.0 01 -1.8 11 0.4 01 -02 -03 -0.7 0.7 -1.7 01 -22 02 11 -0.2
Zarinderakht -0.5 0.2 05 -14 11 0.5 0.3 0.0 -0.2 -0.6 1.2 -1.8 -02 -13 03 15 -03
Sarkhon -1.7 0.9 02 -22 0.4 0.4 06 00 0.2 -0.5 0.2 -1.8 -08 -22 01 08 -02
Solgan -0.7 1.0 -04 -14 0.9 0.7 00 06 0.0 -1.1 0.5 -2.3 01 -12-02 16 -1.0
Shahrkord -0.3 15 -05 -16 12 1.0 01 13 05 -0.7 0.0 -1.1 03 -14 06 19 01
Samsami -1.5 1.3 0.1 -25 0.0 0.3 0.7 00 -01 -0.8 0.3 -1.6 -1.0 -15-06 13 -08
Farsan -0.4 1.5 02 -13 1.0 13 02 08 08 -0.3 0.4 -1.6 01 -2105 11 -01
Kordshami -1.4 03 -01 -25 0.8 0.0 -0.3 00 0.0 -0.5 0.4 -1.4 -06 -21-03 1.7 -05
Gandoman -0.3 1.3 09 -19 14 1.3 04 12 -03 -0.7 1.4 -1.3 -05 -2507 21 -02
Lordegan -1.7 0.3 -0.7 -21 0.6 0.0 02 07 14 -1.7 -0.1 -2.5 -0.2 -1.0-02 20 -0.6
Lirabi -1.7 0.2 04 -24 0.1 0.0 02 00 07 -0.3 0.6 -1.7 -1.2 -16 -01 0.7 0.0
Malkhalifeh 0.9 0.2 1.7 -05 2.1 0.2 01 00 -06 0.6 1.8 0.1 -01 -13 11 24 -03
Morghak -3.0 0.1 21 -31 -01 0.0 01 00 0.2 -1.5 -2.0 -2.4 -15 -25-02 07 -11
Mench -1.0 0.9 1.1 -1.6 1.0 0.4 10 03 -03 -1.6 -0.4 -2.1 0.1 -11 03 16 -08
Naghan 0.2 0.7 08 -14 12 0.6 01 00 -01 0.5 1.2 -0.6 -04 -18 08 16 0.2
Hirgan -0.1 1.0 1.1 -16 1.4 0.1 08 03 05 0.2 1.6 -1.2 02 -16 1.2 16 -0.1
Sisakht -1.2 0.8 -1.2 07 03 0.4 03 02 -04 -1.6 -0.3 -1.6 -04 -02-02 07 -12
Betari 0.0 0.3 -1.0 -01 0.3 -0.3 01 06 -11 -1.6 -0.4 -0.8 -01 -02-01 11 -15
Pireshkaft 0.5 -2.5 03 -0.1 0.6 -1.1 -09 -19 -20 -1.2 1.1 -1.1 05 00 05 0.7 -19
Chitab -0.4 0.8 06 -15 0.9 0.1 04 02 -02 -1.0 1.2 -1.3 -05 -20 05 13 -06
Sepidar -0.3 1.2 01 -0.2 0.1 -1.2 09 02 -06 -15 0.5 -15 06 00 -02 04 -18
Shahmokhtar 0.1 1.6 0.0 -0.2 0.4 0.4 10 07 -13 -1.4 0.4 -0.8 02 -0302 09 -10
Firizabad 0.2 0.4 08 -0.7 1.6 1.2 04 05 -01 -1.0 1.2 -0.8 03 -10 11 13 -03
Ghalat 0.3 0.9 0.7 -0.6 14 0.3 05 05 -03 -1.1 1.0 -1.1 0.7 -08 1.0 13 -0.7
Kakan 0.3 0.7 03 -05 14 0.7 01 02 -05 -15 0.8 -1.2 04 -07 09 13 -06
Kata -1.2 0.0 -1.9 -11 0.5 0.0 02 -02 -06 -2.2 -1.0 -1.8 00 -04-01 10 -11
Karyak -0.2 20 04 00 0.4 -1.7 20 -17 -25 -1.3 0.7 -0.9 01 -0203 09 -25
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Fig. 2- Distribution of precipitation trends of the Karun basin
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Table 2- The Statistic Z values for monthly, seasonal and annual flows data series
AVl g had cildlo 95 s3I (5o (1 Z 0,lo] pdlie -Y Joua

stations AnnualSummerSpring Winter AutumnShahrivarMordad Tir KhordadOrdibehshtFarvardinEsfandBahman Day Azar AbanMehr
godarlender 28 -31 -23 -22 -30 -3.8 -3.2 3.0 -25 -1.8 2.1 1.2 -26 -3.3-27 -32 -31
telezang -32 27 -27 -31 -26 -2.8 =27 -29 -3.0 -2.1 -2.8 -38 -26 -2.6-1.6 -2.4 -3.9
tangpang sezar 31 -08 -29 -31 -32 -1.3 -16 -07 -1.8 -2.2 -3.4 -3.3 27 -29-29-23 -31
harmale -38 -45 27 37 -31 -4.7 -46 -4.2 -3.7 2.1 -3.1 -34 -35 -3.6 -2.6 -3.2 -3.6
ahvaz 32 -28 -29 -33 -29 -2.4 -25 -28 -38 -2.6 -3.4 3.7 -30 -32-24-25 -26
shoush 20 -25 -16 -22 -15 -2.0 29 -1.7 -11 -1.0 -2.4 20 -21 02 00 -1.0 -2.7
abaspor 33 41 -26 -22 -31 -3.9 42 -40 -29 -2.2 -2.8 23 -22 -3.0-26-3.7 4.1
botvand 22 34 17 -41 -30 3.8 37 33 26 2.3 0.3 -16 -35 -41-26-09 39
botvandbohlol 35 44 -01 -46 -23 4.3 50 44 28 1.3 -1.3 25 -47 -51-04-09 23
tangpang bakhtiari -3.2 -16 -34 -25 -16 -0.3 -1.1 -27 37 -3.4 34 32 -20 -17-22-11 00
dashtbozorg 46 -27 -32 -46 -36 -2.2 3.1 -26 -22 -2.8 -2.7 -34 -44 -36 -3.0-2.7 -2.8
zorabad 42 -14 43 -31 -10 -1.1 -1.5 -26 -4.2 -3.8 -3.2 -30 -28 -26-0.9 -04 -0.3
dokohe -43 -39 42 -26 -29 -3.1 -38 -39 -42 -3.6 -2.8 29 -28 -3.0-24-24-27
kata -13 -28 -10 -06 -17 -3.3 -29 -25 -25 -1.1 -0.4 -04 -06 -1.0-1.3 -2.0 -2.7
dehno -1.7 51 -23 02 -1.4 -4.8 -45 -50 -38 -3.0 -1.1 -05 03 -0.8-05-35 -49
pataveh -17 -28 -22 -02 -07 -2.9 -3.0 -32 -27 -2.2 -1.6 -1.0 00 -0.6-0.2-1.0 -15
betary 1.2 -23 -15 -02 -07 -2.3 -3.0 -19 -18 -1.7 -1.5 -13 01 -03-07-11-11
ghalat -14 -28 -21 -03 -14 -2.4 -3.0 -29 -3.0 -2.4 -1.5 -06 -04 -0.7 -12-21 -21
shahmokhtar 12 -12 -24 01 17 0.4 -1.0 -1.8 -21 -2.2 -2.3 -02 05 04 18 20 25
tapechogha 34 42 31 -21 -21 -3.5 -35 -39 -37 -1.9 -2.5 3.0 -17 -02-16-11 -4.1
marbare 41 -28 -34 -44 27 -2.2 -3.3 31 -32 -2.5 -3.5 -41 -39 -42 -36-19 -17
brojerd -32 -36 -13 -36 -29 -3.5 -40 -16 0.0 -1.4 -1.3 -36 -25 -27-23-28 -3.6
marvak-tireh 26 08 -26 -23 -15 1.6 11 03 -0.6 -1.8 -3.2 -29 -18 -19 -15-13 -0.6
marouk 27 23 25 22 -11 -2.3 26 -21 -22 -1.6 -2.8 29 -11 -09 -04 -0.7 -3.1
azna -48 -44 -43 -31 -58 -5.3 40 -44 -45 -4.2 -4.3 -32 -27 -46 -55-59 -54
absabzeh 0.6 2.2 19 -06 0.0 2.4 25 13 16 2.3 1.0 -04 -08 -0.3-03 0.1 09
biaton 31 26 -24 -24 -19 -1.8 22 23 -2.2 -2.0 -2.3 21 -23 -1.7 -14 -20 -2.2
tireh-dorod 35 -34 -34 -30 -18 -1.2 -25 -36 -35 -3.3 -3.3 -33 -23 -26-19 -15 -0.2
daretakht -14 -04 19 -27 -28 -1.1 03 -01 11 16 14 -08 -23 -37-33-24 -11
sarabsefid -09 -02 -10 -02 -15 -1.2 01 -02 0.0 -0.4 -1.0 0.8 0.0 -0.6 -0.8-1.8 -14
sorkhabkeshvar -13 05 -20 -13 -05 1.0 19 00 -05 -0.9 -2.8 -16 -0.7 -14-05 05 -0.1
silakhor 33 -25 -23 -20 -38 -3.0 -1.2 -1.7 -20 -1.9 -2.3 20 -0.7 -25 -3.4 -40 -4.3
kakolestan -36 -29 -27 -32 -34 -2.2 20 -33 -29 -2.5 -2.5 -3.2 -23 -3.7 -27 -36 -34
kamandan -30 -06 05 -29 -33 -1.5 0.0 00 02 -0.2 -0.1 -16 -21 -35-33-32 -13
galerod vanaee 36 -19 -10 -26 -37 -2.1 -1.5 -1.7 -0.8 -1.0 -0.3 -06 -25 -3.6 -35 -39 -3.2
marbare 36 -27 -34 -28 -24 -1.5 -1.3 -34 -36 -3.1 -3.4 3.0 -22 -29-25-25-21
sepiddasht sezar 31 -12 -29 -33 -24 -1.0 -15 -1.2 -20 -2.0 -3.2 -35 -23 -29-25-19 -24
polbardegan 27 -50 -20 -24 -30 0.0 -5.1 -50 -33 -1.7 -1.2 23 -20 -19 -3.0-15 -16
polchoghondar 00 -11 -01 09 -0.7 -0.1 -08 -1.7 -05 -0.2 0.5 1.0 09 03 -02-0.7 -0.1
charkhfalak -05 -21 05 -05 -20 -1.7 20 -24 -11 0.3 1.0 -04 -05 -1.0-1.0-26 -2.7
cheshmehlengan 31 -32 -23 31 -23 -2.9 -34 -35 -29 -2.1 -2.0 -26 -28 -24-28 -1.8 -39
zardfahreh -32 31 -27 -26 -29 -2.6 -32 -34 -26 -2.3 -2.2 -30 -28 -28-2.7-25 -31
armand 25 -14 -07 -31 -33 -1.8 -1.5 -08 -0.8 -0.5 -1.5 -22 -32 -3.8-34-35 -33
polmary 05 -13 08 19 -3.8 -3.5 -1.7 1.1 -11 -1.5 1.0 17 14 -19 -3.7 -34 -4.0
solgan -5 -32 -20 07 -2.7 -4.3 -31 -28 -2.7 -2.8 -0.7 0.8 10 -13-22-29 -38
lordegan 0.3 18 -15 -0.6 2.3 2.0 19 17 -03 -2.0 -2.5 14 02 13 17 21 27
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Fig. 3- Location of hydrometric station in study area
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